Background: Standardized reporting methods facilitate comparisons between studies. Reporting of data on benefits and harms of treatments in surgical RCTs should support clinical decision-making. Correct and complete reporting of the outcomes of clinical trials is mandatory to appreciate available evidence and to inform patients properly before asking informed consent. in 15 leading journals comparing a surgical treatment with any other treatment were reviewed systematically. The CONSORT checklist, including the extension for harms, was used to appraise the publications. Beneficial and harmful treatment outcomes, their definitions and their precision measures were extracted. Results: Of 1200 RCTs screened, 88 trials were included. For the differences in effect size of beneficial outcomes, 68 per cent of the trials reported a P value only but not a 95 per cent confidence interval. For harmful effects, this was 67 per cent. Only five of the 88 trials (6 per cent) reported a number needed to treat, and no study a number needed to harm. Only 61 per cent of the trials reported on both the beneficial and harmful outcomes of the intervention studied in the same paper. Conclusion: Despite CONSORT guidelines, current reporting of benefits and harms in surgical trials does not facilitate clear communication of treatment outcomes with patients. Researchers, reviewers and journal editors should ensure proper reporting of treatment benefits and harms in trials.
Introduction
RCTs are considered the best quality evidence for the effectiveness of therapeutic interventions. Surgeons may use this evidence to inform patients to reach informed consent and facilitate shared decision-making. Surgeons need to communicate clearly the benefits and harms of possible treatments so that patients can understand and weigh these options and express a preference 1 . Surgeons should therefore be able to rely on clear and complete information about trial results.
Interpreting the results of an RCT remains challenging, however, as reporting outcomes may lack transparency. The CONSORT statement 2, 3 was developed in the late 1990s to promote complete, clear and uniform reporting of RCTs. An extended version 4 , published in 2004, added ten recommendations about harm-related data. Although widely supported, evidence shows there is still inadequate reporting in RCTs 5, 6 .
The aim of this systematic review was to assess the reporting of data on the benefits and harms in a recent representative sample of surgical RCTs in leading medical journals, in order to appreciate whether reported outcomes were easily interpretable and applicable in clinical practice when treatment decisions have to be made. Journal Citation Reports was used to identify the top five leading general medical journals and the top ten surgical journals, ranked by impact factors in 2015 ( Table 1) . A literature search was conducted in the MEDLINE database using PubMed. As only RCTs published within the specific journals were under consideration, the search did not extend to other databases; all the journals were available and traceable through PubMed.
RCTs including surgical patients and published between January 2005 and January 2017 were eligible. This time interval reflected the publication of the CONSORT extension for harms in 2004. The last search was conducted in January 2017. RCTs that compared a surgical treatment with another surgical or non-surgical treatment were sought. The search was limited using RCT as publication type along with the following terms, combined using 'OR': 'Surgical Procedures, Operative'[Mesh], 'excision*'[tiab], 'postoperation*'[tiab], 'postoperative'[tiab], 'resection*'[tiab], and 'surg*' [tiab] .
Study selection
It was planned to include a sample of about 100 RCTs. Based on the screening of a pilot sample of 100 eligible RCTs, eight matched the inclusion criteria. Therefore, 1200 RCTs were selected randomly from the initial set of eligible trials to arrive at the intended 100 RCTs. Studies on patients younger than 18 years, non-human studies, pilot studies, non-RCTs, and RCTs in ophthalmology, gynaecology and otorhinolaryngology (being not exclusively surgical specialties) were excluded.
Two reviewers conducted the screening of titles and abstracts of the eligible studies independently. Any disagreements were resolved by a third reviewer. Two reviewers then performed the full-text screening independently. EndNote X7 (https://endnote.com/), Covidence (The Cochrane Collaboration; https://www.covidence .org/home) and Excel ® 2010 (Microsoft, Redmond, Washington, USA) were used during the process of study selection.
Critical appraisal
The revised version of the CONSORT statement and the CONSORT extension for harms were used to evaluate completeness of reporting RCTs 2, 4, 8, 9 , excluding those unrelated to surgical intervention 10 . The revised CONSORT statement provides a checklist of 22 items, and the CONSORT extension for harms checklist contains ten additional items. The reviewers discussed both checklists beforehand in order to have the same understanding of each item. This resulted in a combined checklist of 35 items ( Table 2) . Two reviewers independently scored the items. Discrepancies were resolved by discussion.
In addition, the number needed to treat (NNT) and number needed to harm (NNH) were scored, as these numbers are considered as clinically useful measures because of their comprehensibility 11, 12 . The 'possible impact of funding on results' was scored as adequate if it was clear from the trial description that it had received unrestricted funding (the sponsor had had no influence on the trial conduct, data collection and analysis, interpretation of the data or writing of the manuscript). Judgement of some items, such as blinding, was given the benefit of the doubt and scored as adequate if this was clear implicitly from the text, even though not stated as such. Similarly, the (in)adequacy of the description of generalizability and comparison with overall evidence was judged with leniency.
Data extraction
A predefined, structured, data extraction form was composed to extract the study characteristics. These were: Values in parentheses are percentages.
first author, journal, country of study, year of publication, number of contributing centres, involvement of a statistician or epidemiologist, surgical subspecialty, nature of interventions (surgical versus surgical, or surgical versus non-surgical), patient characteristics, types of intervention, sample size, follow-up period, types and total number of outcomes. One reviewer extracted the data, which was checked by a second Full-text studies excluded n = 33
No full-text available n = 5 Non-surgical topic n = 6 Non-human trial n = 5 Meta-analysis n = 1 Cohort study n = 2 Editorial n = 5 Cost-benefit analysis n= 1 Not truly randomized n= 1 Pilot study n = 4 Non-RCT n = 1 Retracted article n = 2 reviewer independently. Discrepancies were resolved by discussion.
Only data for up to two 'primary' benefits (desired outcomes as primary outcomes), up to three 'secondary' benefits, up to two 'primary' harms (outcomes to be avoided, used as primary outcomes) and up to three 'secondary' harms were extracted, as these were considered to be the most important ones. Up to ten outcomes were thus extracted for each trial. Outcomes were defined as primary or secondary according to the description in the methods section of each article. Outcomes were considered beneficial or harmful when they were felt to be desired or to be avoided respectively. If a choice had to be made, the selection of harms and benefits for inclusion depended on clinical relevance, as determined by the reviewers. For example, a more patient-relevant or patient-reported outcome measure such as pain was preferred over surgical procedural outcomes such as perioperative pancreatojejunostomy leak. Outcomes, such as wound healing, that were assessed at various time points, were judged as a single outcome.
The various effect measures were recorded, including the accompanying precision measures, difference measures, Secondary benefit 37 (42)
Statistician or epidemiologist involvement
Involvement acknowledged 48 (55)
Funding
No funding reported 17 (19) Possible impact of funding on results 58 (66) Unrestricted grant stated 13 (15) Mentioned adherence to CONSORT statement 5 (6) Values in parentheses are percentages.
precision measures of the differences between study arms, whether the outcomes were specifically defined and the time intervals of measurements. Each extended CONSORT item was scored on a scale from 0 to 2 (0, no description; 1, inadequate description; 2, adequate description). Data were analysed using SPSS ® version 22.0 (IBM, Armonk, New York, USA). A descriptive analysis was conducted for all available characteristics of the included journals and RCTs.
Results
The search resulted in 9483 potentially eligible articles. Titles and abstracts from a random sample of 1200 articles Count indicates the number of articles from each country. were examined, from which 121 trials from nine different journals were included for full-text screening. Of these, 88 articles were included in the final sample. An overview of the study selection and inclusion process is shown in Fig. 1 .
Characteristics of included journals
The included 88 trials originated from six surgical and three general medical journals. Their characteristics are shown in Table 1 . Only the Journal of Bone and Joint Values in parentheses are percentages.
Surgery did not explicitly endorse the CONSORT statement guidelines. The surgical and medical journals had median impact factors of 5⋅7 (range 4⋅3-8⋅6) and 44 (37⋅7-59⋅6) respectively. Table 3 provides an overview of the trial characteristics.
Characteristics of included trials
Half of the 88 included trials were multicentre studies, the largest of which involved 177 centres. Of the 88 trials, 68 (77 per cent) compared a surgical intervention with another surgical intervention; the remaining 20 (23 per cent) compared a surgical intervention with a non-surgical intervention.
Nearly 60 per cent of the included trials were conducted in Europe (Fig. 2) . Fig. 3 presents the subspecialties involved; gastrointestinal surgery (21 per cent), orthopaedic surgery (20 per cent) and vascular surgery (15 per cent) were involved most frequently. Adherence to the CONSORT statement was stated in 6 per cent of studies.
A median of 6 (range 1-13) outcomes were reported in the included trials. A minority (39 of 88, 44 per cent) reported a primary benefit, in contrast to 54 trials (61 per cent) that stated a primary harm. In more than half of the trials (55 per cent) a statistician or epidemiologist was involved ( Table 3) . Table S1 (supporting information) presents detailed information for the included trials.
Reporting in included trials
The overall CONSORT scores of the included studies are shown in Table 1 . Median score was 49 (range 24-63) of 70. This score was slightly lower for surgical journals (median score 48 (24-63)) than for the general medical journals (median score 54 (38-63)). CONSORT scores were not significantly higher in more recent publications (median 42 for 2005-2011 versus 42⋅5 for 2012-2017 articles).
The metrics referring to harmful outcomes were reported inadequately in 33 of 88 studies (38 per cent) ( Table 2) . Less than half of the studies were scored as adequate regarding the description of loss to follow-up owing to the occurrence of harm. The description of plans for presenting and analysing information on harms was reported adequately in 61 per cent of the studies. The blinding process was poorly described. For example, only 24 trials (27 per cent) described blinding of the data analyst adequately (Fig. 4) . Table 2 shows that generalizability in the discussion section was reported adequately in only 11 per cent of the studies. In contrast, the definition of eligibility criteria was reported adequately in 99 per cent.
Reporting of outcome measurements
An overview of the most frequently reported primary beneficial and harmful outcomes is given in Table 4 . In the 88 studies, a total of 46 primary beneficial outcomes and 63 primary harmful outcomes were reported. Every included study reported at least one discrete outcome. The most frequently reported primary beneficial outcome was a functional outcome measure (15 of 46 reported primary benefits), followed by a measure of the quality of life (10 of 46 benefits). Perioperative characteristics, for example operative blood loss (12 of 63 reported primary harms), complications (12 of 63 harms) and mortality (11 of 63 harms) were the most frequently reported primary harmful outcomes. Overall, 40 of all 280 reported outcomes (14⋅3 per cent) were not defined clearly. Definitions of primary benefits and harms were lacking in 11 per cent (5 of 46 benefits) and 10 per cent (6 of 63 harms) respectively. Tables 5 and 6 present the effect and precision metrics for the reported benefits and harms. Overall, more trials reported continuous metrics (expressed as means or medians) than dichotomous measures (such as percentages or absolute numbers). In 29 (63 per cent) of the 46 trials in which primary benefits were described, these were continuous outcomes. Only eight (8 per cent) of the 99 primary and secondary beneficial outcomes were reported as percentages with the corresponding absolute numbers, and 13 per cent (13 of 99) were reported as percentages only ( Table 5) .
A total of 63 primary and 118 secondary harms were reported. In 48 per cent of the trials the primary harm was a continuous outcome. Of the 181 primary and secondary harmful outcomes, 61 (33⋅7 per cent) were reported as percentages with the corresponding absolute numbers, and 23 (12⋅7 per cent) were reported as percentages only ( Table 6 ).
The precision of the observed differences was usually reported as a P value only, and not as a 95 per cent confidence interval. For the differences in effect size of beneficial outcomes, 68 per cent of the trials reported a P value only, and not a 95 per cent confidence interval. For harmful effects, this was 67 per cent.
Only five of the 88 studies (6 per cent) mentioned a NNT or NNH. However, a NNT or NNH could be calculated based on the absolute numbers provided for eight of the 46 documented primary benefit outcomes, and for two of the 63 reported primary harm outcomes. Some 39 per cent of the trials did not report on both the beneficial and harmful outcomes of the intervention studied in the same paper.
Discussion
This systematic review analysed the reporting of data from surgical RCTs published within the past two decades in leading surgical and medical journals. The CONSORT statements have been designed to optimize the reporting of (benefits and harms in) trials, but this review found that current publications still show suboptimal reporting of discrete data. Previous systematic reviews have addressed the suboptimal level of adherence to the CONSORT statement in publications in surgical journals 13 . The present review adds to this in terms of deficiencies in how data on benefits and harms are reported. Few of these outcomes were described as an adequate and easily interpretable effect estimate or difference measure. Measures of precision such as confidence intervals were missing in most trial reports. In combination with effect size, precision measures help the reader to appreciate whether or not a finding is clinically relevant. Besides effect and precision measures, benefits and harms should be defined clearly so that healthcare providers can communicate these with patients.
Most trials included in this review provided P values only, which express statistical significance 14 but do not communicate unequivocally the amount of statistical uncertainty that surrounds the available effect estimate. P values can make it more difficult to appreciate results, with risks of misinterpretation and errors in assessing the applicability of an intervention in clinical practice 15 .
More trials in the present review reported on harms than on benefits as primary outcomes. This finding is in contrast with a previous review that showed poor reporting of harms 16 . Possibly, trials of surgical interventions pay more (but still insufficient) attention to harmful effects, given the invasive nature of the intervention.
The number of patients who need to be treated to achieve one additional beneficial event, the NNT, has become a well known measure of treatment benefit 11 . When treatment decisions are to be made, particularly in the surgical outpatient clinic, these parameters may help healthcare providers explain to their patients the expected benefits and risks of interventions. Back in 2001, the CONSORT statement argued that the NNT could be helpful to express the results of an RCT.
Studies assessing reporting quality before the extended CONSORT statement was issued 17, 18 showed similar shortcomings. Unfortunately, the publications evaluated here still suffered from the same shortcomings, despite the fact that leading medical journals have supported the recommendations for standards of reporting 11, 17, 19 , or even extended them 20 . Generalizability of the results was described poorly in most trials. This aspect is crucial for healthcare providers to appreciate whether the results of a trial are relevant and applicable to their own patient population.
The present review has limitations. Of the 88 trials included in the analysis, 18 were follow-up studies, in which some primary reports of trial results were not included. As these follow-up studies often did not describe further details about trial designs and methods, this might have resulted in a lower modified CONSORT score in comparison with the initial RCTs. However, when reporting follow-up data of a study, authors should make clear the main points of the methodology and outcomes of the conducted RCT. The random sample did not yield studies from all initially selected journals, although this seems unlikely to have influenced the findings, as all studies were published in leading journals, nearly all of which endorsed the CONSORT statement. It was, however, unclear in which year the journals in the survey adopted this requirement in their instructions to authors. This study was limited to studies of surgical versus surgical versus non-surgical interventions. Surgical trials reporting on non-surgical interventions alone might show higher CONSORT scores, because non-surgical (mostly drug) treatments tend to be better scrutinized and monitored before reporting the outcomes. The classification of outcomes as beneficial or harmful was sometimes ambiguous. For example, pain is generally interpreted as harmful and was therefore reported as 'harm', but in one study 21 reduction in pain was scored as a 'benefit'.
The CONSORT statement, along with the extension for harms, provides guidelines that should ensure high reporting quality for RCTs. Current trials, however, reported in leading surgical and medical journals still fail to describe reported benefits and harms in surgical RCTs correctly, despite the fact that the CONSORT statement is supported widely. Interpretation of the provided evidence remains difficult and susceptible to interpretation bias, which, in turn, impedes adoption. Authors, editors, statisticians and peer reviewers should emphasize adherence to CONSORT guidelines to facilitate evidence-based clinical decision-making.
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